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(54) PROJECTION ALIGNER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a projection aligner 
that is suitable for transfer exposure with high throughput 
and precision in the projection aligner for carrying out 
exposure in a vacuum. 

SOLUTION: The projection aligner has a means for 
compensating for change in temperature due to adiabatic 
expansion when a reticle and a wafer are conveyed from the 
atmosphere in atmospheric pressure state to a vacuum 
region by heating the reticle and wafer. Additionally, the 
projection aligner includes an exposure sequence program 
that is set so that the addition of the amount of heat for 
nearly canceling the temperature decrease of the reticle due 
to the adiabatic expansion being estimated in advance to the 
reticle is started before the compensating means starts 
vacuum exhaust. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The aligner characterized by providing a means to compensate the temperature change of 
said reticle by adiabatic expansion, in the aligner which carries out imprint exposure of the pattern on 
reticle in a vacuum at a wafer. 

[Claim 2] The aligner according to claim 1 characterized by being a thing including the exposure 
sequence program set up so that it may begin to apply to reticle the heat of an amount with which 
said means to compensate offsets mostly temperature lowering of the reticle by the adiabatic 
expansion guessed beforehand beforei starting evacuation. 

[Claim 3] The aligner according to claim 1 or 2 characterized by said means to compensate being a 
heating means to heat by contacting the member controlled by predetermined temperature to said 
reticle. 

[Claim 4] The aligner according to claim 1 or 2 characterized by said means to compensate being a 
heating means to heat with the radiant heat from a lamp. 

[Claim 5] The aligner characterized by providing the temperature stabilization means for tuning the 
temperature of said wafer finely after compensating the means and temperature change which 
compensate the temperature change of said wafer by adiabatic expansion in the aligner which carries 
out imprint exposure of the pattern on reticle in a vacuum at a wafer, 

[Claim 6] The aligner according to claim 5 characterized by being a thing including the exposure 
sequence program set up so that it may begin to apply to a wafer the heat of an amount with which 
said means to compensate offsets mostly temperature lowering of the wafer by the adiabatic 
expansion guessed beforehand before starting evacuation. 

[Claim 7] the constant temperature set as the predetermined temperature which said temperature 
stabilization means makes stabilize temperature by contacting a wafer — the aligner according to 
claim 5 characterized by being a member. 

[Claim 8] The aligner according to claim 5 or 6 characterized by said means to compensate being a 
heating means to heat with the radiant heat from a heat lamp, 

[Claim 9] The aligner according to claim 5 or 6 characterized by said means to compensate being a 
heating means to heat by contacting the member controlled by predetermined temperature to said 
wafer. 

[Claim 10] said constant temperature — the aligner according to claim 7 characterized by being that 
from which the member constitutes the feedback control system using a heater, a Peltier device, and 
a thermometry sensor. 

[Claim 11] said constant temperature the aligner according to claim 7 characterized by being that 
from which the member constitutes the feedback control system using a lamp and a thermometry 
sensor. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the aligner used for manufacture of a semiconductor 
device. Especially, it is related with a high throughput and a highly precise and suitable aligner to 
expose about the aligner exposed under a vacuum using energy lines, such as an electron ray and an 
ion beam. . 
[0002] 

[Description of the Prior Art] Like an electron ray imprint aligner, when exposing under a vacuum 
ambient atmosphere, the reticle and the wafer which imprint are put on the bottom of atmospheric 
pressure in the first phase. Although it is necessary to convey this reticle and wafer in the vacuum 
field of an aligner first in order to expose, it is rare to convey from an atmospheric pressure ambient 
atmosphere to the vacuum field of an aligner directly. Usually, the aligner is equipped with ** called a 
load lock chamber, and reticle and a wafer are carried in there first, the vacuum pump is laid by the 
load lock chamber and it has come out to it to lengthen the interior of a room to a vacuum. In a load 
lock chamber, after receiving reticle and a wafer under an atmospheric pressure and lengthening the 
interior of a room to a vacuum, the door between aligners is opened and an exchange of reticle and a 
wafer is performed under a vacuum. 
[0003] 

[Problem(s) to be Solved by the Invention] When carrying out evacuation in a load lock chamber, 
indoor temperature falls by gaseous adiabatic expansion. Although the falling temperature changes 
with the indoor volume, heat capacities of a load lock chamber, etc., when the indoor volume is what 
is about dozens of I., it falls by about 2~4 degrees C. In connection with this, the reticle in a load lock 
chamber and the temperature of a wafer fall similarly. Although an aligner is usually maintained at 
predetermined temperature by temperature control piping, by the time the temperature of the reticle 
cooled by adiabatic expansion and a wafer is recovered again and turns into the original temperature, 
dozens of minutes are required. Therefore, a load lock chamber or where reticle and a wafer are 
placed into an aligner, it must wait for exposure initiation in the meantime. It is because dimensional 
accuracy of an imprint pattern cannot be guaranteed if it exposes in this condition, since reticle was 
shrunken on the whole, distortion has arisen to the pattern and the wafer has shrunken on the whole 
similarly, after temperature has fallen. 

[0004] Thus, since the latency time for temperature stability of a wafer was required, the throughput 
of the aligner exposed in a vacuum was very low. This invention was made in view of such a trouble, 
and aims at offering a high throughput and a highly precise and suitable aligner performing imprint 
exposure in the aligner exposed under a vacuum using energy lines, such as an electron ray and an 
ion beam. 
[0005] 

[Means for Solving the Problem] It is the aligner characterized by the aligner of this invention 
possessing a means to compensate the temperature change of said reticle by adiabatic expansion in 
the aligner which carries out imprint exposure of the pattern on reticle in "vacuum in the first place 
at a wafer in order to solve the above-mentioned technical problem. (Claim 1) " — it provides. Since 
temperature lowering of the reticle by adiabatic expansion decreases remarkably by this, time amount 
until the temperature after reticle is conveyed by the reticle stage chamber is stabilized becomes 
very short, imprint exposure can be performed in a high throughput, simultaneously, it is highly 
precise and the aligner which can carry out imprint exposure can be offered. 
[0006] moreover — this invention — the second — " — the aligner according to claim 1 
characterized by being a thing including the exposure sequence program set up so that it may begin 
to apply to reticle the heat of an amount with which said means to compensate offsets mostly 



temperature lowering of the reticle by the adiabatic expansion guessed beforehand before starting 
evacuation, (Claim 2) " — it provides. Thereby, temperature lowering of the reticle by adiabatic 
expansion can be mostly offset now, and time amount until the temperature after reticle is conveyed 
by the reticle stage chamber is stabilized can shorten dramatically. 

[0007] moreover — this invention — the third — " — the aligner according to claim 1 or 2 
characterized by said means to compensate being a heating means to heat by contacting the member 
controlled by predetermined temperature to said reticle. (Claim 3) " — it provides. Thereby, heat can 
be effectively told to reticle with an easy means. 

[0008] moreover — this invention — the fourth — " — the aligner according to claim 1 or 2 
characterized by said means to compensate being a heating means to heat with the radiant heat from 
a lamp. (Claim 4) " — it provides. Thereby, heat can be effectively told to reticle with an easy means, 

[0009] Moreover, the aligner characterized by providing the temperature stabilization means for 
tuning the temperature of said wafer finely after compensating the fifth with this invention for the 
means and temperature change which compensate the temperature change of said wafer by adiabatic 
expansion in the aligner which carries out imprint exposure of the pattern on reticle in "vacuum at a 
wafer. (Claim 5) " — it provides. Since temperature lowering of the wafer by vacuum insulation 
decreases remarkably by this, time amount until the temperature after a wafer is conveyed by the 
wafer stage chamber is stabilized becomes very short, imprint exposure can be performed in a high 
throughput, simultaneously, it is highly precise and the aligner which can carry out imprint exposure 
can be offered. 

[0010] moreover — this invention — the sixth — " — the aligner according to claim 5 characterized 
by being a thing including the exposure sequence program set up so that it may begin to apply to a 
wafer the heat of an amount with which said means to compensate offsets mostly temperature 
lowering of the wafer by the adiabatic expansion guessed beforehand before starting evacuation. 
(Claim 6) " — it provides. Thereby, temperature lowering of the wafer by adiabatic expansion can be 
mostly offset now, and time amount until the temperature after a wafer is conveyed by the wafer 
stage chamber is stabilized can shorten dramatically. 

[0011] moreover — this invention ■ — the seventh — — the constant temperature set as the 
predetermined temperature which said temperature stabilization means makes stabilize temperature 
by contacting a wafer — the aligner according to claim 5 characterized by being a member. (Claim 7) 
" — it provides. Thereby, the temperature of a wafer can be controlled to a precision and the aligner 
of a high throughput and high degree of accuracy can be offered. 

[0012] moreover — this invention — the eighth — " — the aligner according to claim 5 or 6 
characterized by said means to compensate being a heating means to heat with the radiant heat from 
a heat lamp, (Claim 8) " — it provides. Thereby, heat can be effectively told to a wafer with an easy 
means. 

[0013] moreover — this invention — the ninth — " — the aligner according to claim 5 or 6 
characterized by said means to compensate being a heating means to heat by contacting the member 
controlled by predetermined temperature to said wafer, (Claim 9) " — it provides. Thereby, heat can 
be effectively told to a wafer with an easy means. 

[0014] moreover — this invention — the tenth — " — said constant temperature — the aligner 
according to claim 7 characterized by being that from which the member constitutes the feedback 
control system using a heater, a Peltier device, and a thermometry sensor. (Claim 10) " — it 
provides. Thereby, the temperature of a wafer can be controlled to a precision and the aligner of a 
high throughput and high degree of accuracy can be offered. 

[0015] moreover — this invention — the eleventh — " — said constant temperature — the aligner 
according to claim 7 characterized by being that from which the member constitutes the feedback 
control system using a lamp and a thermometry sensor, (Claim 11) " — it provides. Thereby, the 
temperature of a wafer can be controlled to a precision and the aligner of a high throughput and high 
degree of accuracy can be offered. 
[0016] 

[Example] Although the gestalt of operation of the aligner of this invention is explained below, this 
invention is not limited only to this example. Drawing 1 is drawing showing the outline of the whole 
aligner by this invention. Drawing 2 is drawing showing the reticle loader system by this invention. 
Drawing 3 is drawing showing the wafer loader system by this invention. Drawing 1 -3 are used for 
below and the gestalt of operation of this invention is explained to it. 

[0017] First, the body section outline configuration of the equipment by this invention is explained 
using drawing 1 . This aligner is equipped with the electron gun 1 and the lighting electron optics 



system 2, and the reticle stage chamber 3 is formed under the lighting electron optics system 2. A 
reticle stage 4 is arranged in the reticle stage chamber 3. and the reticle holder 5 is attached on it 
the projection electron optics system 1 1 arranges under the reticle stage chamber 3 — having — the 
— below, the wafer stage chamber 6 is formed further. The wafer stage 7 is arranged at the wafer 
stage chamber 6, and the wafer holder 8 is attached on it. These members are based above the floor 
level with foot 10 which the self-weight was held with the main body 9, and was attached in the main 
body 9. Temperature control piping (not shown) is attached in each part of equipment, and it is 
controlled to become predetermined temperature, 

[0018] Next, the 1st configuration of a reticle loader system of the equipment by this invention is 
explained using drawing 1 , drawing 2 (a), and (b). Two or more sheets of reticle 21 settled, and It is 
settled in the reticle cassette 22. Near the reticle cassette 22, the reticle atmospheric-pressure 
robot arm 25. the reticle PURIA liner 23, and the reticle load lock chamber 24 are installed. The 
incubation member 27 with a heater is arranged in the reticle load lock chamber 24. This incubation 
member 27 with a heater consists of a metal, and the big maitter of the specific heat is suitable for it. 
Moreover, this incubation member 27 with a heater is having temperature controlled by opening 
control- The gate valve a28 and the gate valve b29 are formed, and a load lock chamber 24 can be 
opened and closed freely. The vacuum robot arm 32 is installed in the reticle vacuum load chamber 
31. Moreover, the gate valve b29 and the gate valve c30 are attached in the reticle vacuum load 
chamber 31. and it can open and close freely to it 

[0019] Next, the 2nd configuration of a reticle loader system of the equipment by this invention is 
explained using drawing 2 (a) and drawing 2 (c). Drawing 2 (c) shows what replaced the configuration 
in a load lock chamber 24 with. With the 1st configuration of a reticle loader system, although the 
interior of a load lock chamber 24 was in what is shown in drawing 2 (b), it has composition shown in 
drawing 2 (c) instead of this in the 2nd configuration. The holder 34 is installed in the interior of a 
load lock chamber 24. and a tamp 26 is arranged in the upper part. Moreover, with the 2nd above- 
mentioned configuration of a reticle loader system, although the lamp 26 was installed above the 
holder 34, it may arrange a lamp 26 under the holder 34 so that the underside of reticle 21 may be 
irradiated. The configuration of other parts is completely the same as the case of the configuration of 
the reticle loader system 1 st 

[0020] Next, the 1st configuration of a wafer loader system of the equipment by this invention is 
explained using drawing 1 . drawing 3 (a), (b), and (d). Two or more sheets of a wafer 41 settled, and it 
is settled in the wafer cassette 42. Near the wafer cassette 42, the atmospheric-pressure robot arm 
58, the wafer PURIA liner a43, and the wafer load lock chamber 44 are installed. In the wafer load 
lock chamber 44. the incubation member 59 with a heater which places a wafer 41 is arranged, and it 
is maintained at predetermined temperature. 

[0021] As for the wafer load lock chamber 44, the gate valve d47 and the gate valve e48 are formed. 
The end of a gate valve e48 is attached in the wafer vacuum load chamber 51, and the wafer vacuum 
robot arm 52 is formed in the wafer vacuum load chamber 51. Others, a gate valve f49, and a gate 
valve g50 are attached in the wafer vacuum load chamber 51. [ gate valve / e48 ] The other end of a 
gate valve g50 is connected to the wafer PURIA liner b53. the inside of the wafer PURIA liner b53 — 
constant temperature — the member 54 is arranged, constant temperature — the heater 55, Peltier 
device 56, and the thermometry sensor 57 are formed, and in order to control to fit in the range of 
**0.1 degrees C from predetermined laying temperature, temperature control is performed to the 
member 54 by feeding back the output of a temperature sensor 57. In order to raise temperature and 
to drop temperature to reverse using a heater 55, temperature control is performed using Peltier 
device 56. thereby — constant temperature — precise temperature management of the wafer 41 in 
contact with a member 54 is attained. 

[0022] Next, the 2nd configuration of a wafer loader system of the equipment by this invention is 
explained using drawing 3 (a) and (c). Drawing 3 (c) shows what replaced the configuration in the 
wafer load lock chamber 44 with. With the 1st configuration of a wafer loader system, although the 
interior of the wafer load lock chamber 44 was in what is shown in drawing 3 (b), it is shown in 
drawing 3 (c) instead of this by the 2nd configuration. The holder 45 is installed in the interior of the 
wafer load lock chamber 44, and a lamp 46 is arranged in the upper part. The configuration of other 
parts is completely the same as the case of the configuration of the wafer loader system 1st. 
[0023] Next, the 3rd configuration of a wafer loader system of the equipment by this invention is 
explained using drawing 3 (a) and (e). Drawing 3 (e) shows the configuration in the PURIA liner b53 by 
the 3rd configuration of a wafer loader system. The holder 60 is installed in the interior of the PURIA 
liner b53, and a lamp 62 is arranged in the upper part. The configuration of other parts is completely 
the same as the case of the wafer loader system 1st or the configuration of two. 



[0024] Next, the exarViple of a conveyance gestalt until reticle is conveyed in the body vacuum field 
of an aligner by this invention is explained using drayvingj, and drawing 2 . First the reticle 21 by 
which the reticle atmospheric-pressure robot arm 25 is contained in the reticle cassette 22 is carried 
in to ejection and the reticle PURIA liner 23. According to a predetermined process, the reticle 21 
placed into the reticle PURIA liner 23 is arranged with a position and the sense. Then, as for an 
aperture and the reticle atmospheric-pressure robot arm 25, a gate valve a28 conveys reticle 21 in 
the reticle load lock chamber 24. Then, a gate valve a28 is closed. 

[0025] Here, in the case of the configuration of the reticle loader system 1st, reticle 21 is conveyed 
on the incubation member 27 with a heater. Since the incubation member 27 with a heater is set as 
temperature higher about several degrees C than the temperature of reticle, reticle 21 is heated and 
the temperature of reticle 21 rises. 

[0026] In the case of the configuration of the reticle loader system 2nd, reticle 21 is conveyed on a 
holder 34. In this condition, the lamp 26 which is above reticle 21 is irradiated, reticle 21 is heated 
and the temperature of i^eticle 21 rises. 

[0027] With future conveyance gestalten, it is common to reticle loader system the 1st and 2 
configuration. After heat is applied to reticle 21. a vacuum pump (not shown) performs evacuation of 
the reticle load lock chamber 24. Although the ambient temperature of the reticle load lock chamber 
24 falis in this phase, since the temperature of reticle 21 is heated, it does not fall like ambient 
temperature. 

[0028] After reaching a predetermined degree of vacuum, a gate valve b29 opens. Next, the reticle 
vacuum robot arm 32 holds reticle 21. A gate valve c30 is placed on the reticle holder 5 in an 
aperture and the reticle stage chamber 6. At this time, the temperature of reticle 21 is offset with 
cooling and heating by lowering of ambient temperature by adiabatic expansion, and is the 
temperature before cooling by adiabatic expansion mostly. Therefore, it can expose soon, without 
waiting for reticle temperature to rise again, after reticle 21 is conveyed on the reticle holder 5 with 
the reticle vacuum robot arm 32. 

[0029] With the 1st above-mentioned configuration of a reticle conveyance system, although 
contacted reticle to the incubation member 27 with a heater, and it was made to heat and was made 
to heat by the exposure of a lamp 26 with the 2nd above-mentioned configuration of a reticle 
conveyance system, a heating means is not limited only to these and may use other heating means. 
Moreover, since the heating means when heating is restricted to using only one, there is, and it may 
be simultaneously heated with two or more heating means. [ no ] 

[0030] Next, the example of a conveyance gestalt until a wafer is conveyed by this invention is 
explained using drawing 1 and drawing 3 . First, the wafer atmospheric-pressure robot 58 carries in to 
ejection and the vyafer PURIA liner a43 the wafer 41 contained in the wafer cassette 42. According to 
a predetermined process, the wafer 41 placed into the wafer PURIA liner a43 is arranged with a 
position and the sense. As for an aperture and a wafer 41, a gate valve d47 is conveyed by the loader 
atmospheric-pressure robot 58 in the wafer load lock chamber 44 after that. 
[0031] Here, with said 1st configuration of a wafer loader system, a wafer 41 is conveyed on the 
incubation member 59 with a heater, and a gate valve d47 is shut after that. Heat is transmitted from 
the incubation member 59 with a heater to a wafer 41, thereby, a wafer 41 is heated and the 
temperature of a wafer 41 rises, 

[0032] With said 2nd configuration of a wafer loader systeim, a wafer 41 is conveyed on a holder 45 
and a gate valve d47 is shut after that. The lamp 46 on a wafer 41 is irradiated, thereby, a wafer 41 is 
heated and the temperature of a wafer 41 rises. With future conveyance gestalten, it is common to 
said 1st and 2nd configurations of a wafer loader system. 

[0033] After heat is applied to a wafer 41, a vacuum pump (not shown) performs evacuation of the 
wafer load lock chamber 44. Although the ambient temperature of the wafer load lock chamber 44 
falls in this phase, since the tempisrature of a wafer 41 is heated, it does not fall like ambient 
temperature. 

[0034] After reaching a predetermined degree of vacuum, a gate valve e48 and a gate valve g50 open. 
Here, a wafer 41 is conveyed into the wafer PURIA liner b53 from the wafer load lock chamber 44 by 
the wafer vacuum robot arm. 

[0035] here — said 1st configuration of a wafer loader system — a wafer 41 — constant 
temperature — it is conveyed on a member 54. constant temperature — since temperature control 
of the member 54 is carried out to the precision by Peltier device 56. a built-in heater 55, and the 
buijt-in thermometry sensor 57 — constant temperature — temperature control of the wafer 41 
contacted and put on the member 54 will be carried out to a precision. 

[0036] On the other hand, with said 3rd configuration of a wafer loader system, a wafer 41 is 



conveyed on a holder 60. A holder 60 is irradiated by the upper lamp 62, and simultaneously, since 
temperature control is carried out to the precision by the thermometry sensor 61. temperature 
control also of the wafer 41 contacted and put on the holder 60 will be carried out to a precision. 
With the following conveyance gestalten, it is common to said 1st 2nd, and 3rd configurations of a 
wafer loader system, 

[0037] Where temperature control is carried out to a precision into the wafer PURIA liner b53, a 
wafer 41 is again arranged with a position and the sense according to a predetermined process at 
accuracy. Then, it is placed on the wafer holder 8 in the wafer stage chamber 6 by the wafer vacuum 
robot arm 52, At this time, cooling by lowering of the ambient temperature according [ the 
temperature of a wafer 41 ] to adiabatic expansion in a load lock chamber 44 is offset by heating, 
further, fine adjustment is written and stabilization of the temperature of a wafer is attained so that it 
may become the temperature before being cooled by precise temperature control by the PURIA liner 
b53 at adiabatic expansion. Therefore, the temperature of the wafer 41 in the phase which finished 
fine adjustment of the temperature in the PURIA liner b53 is desired temperature mostly. Therefore, 
it can expose soon, without waiting for almost after the wafer 41 was conveyed on the wafer holder 8 
with the wafer vacuum robot arm 52 until the temperature of a wafer is stabilized. 
[0038] 

[Effect of the Invention] The aligner which imprint exposure can be performed in a high throughput by 
time amount since temperature lowering of the reticle by adiabatic expansion decreases remarkably, 
until the temperature after reticle is conveyed by the reticle stage chamber is stabilized becoming 
very short, and can be highly precise simultaneously and can carry out imprint exposure in invention 
concerning claim 1 among this inventions as explained above can be offered. 

[0039] Time amount until the temperature after it can offset now temperature lowering of the reticle 
by adiabatic expansion mostly and reticle is conveyed by the reticle stage chamber is stabilized in 
invention concerning claim 2 can shorten dramatically among this inventions. 

[0040] Among this inventions, in invention concerning claims 3 and 4, it is an easy means and heat 
can be effectively told to reticle. 

[0041] The aligner which imprint exposure can be performed in a high throughput by time amount 
since temperature lowering of the wafer by vacuum insulation decreases remarkably, until the 
temperature after a wafer is conveyed by the wafer stage chamber is stabilized becoming very short, 
and can be highly precise simultaneously and can carry out imprint exposure in invention concerning 
claim 5 among this inventions can be offered. 

[0042] Time amount until the temperature after it can offset now temperature lowering of the wafer 

by adiabatic expansion mostly and a wafer is conveyed by the wafer stage chamber is stabilized in 

invention concerning claim 6 can shorten dramatically among this inventions. 

[0043] Among this inventions, in invention concerning claim 7, the temperature of a wafer can be 

controlled to a precision and the aligner of a high throughput and high degree of accuracy can be 

offered. 

[0044] Among this inventions, in invention concerning claims 8 and 9, it is an easy means and heat 
can be effectively told to a wafer. 

[0045] Among this inventions, in invention concerning claims 10 and 11, the temperature of a wafer 
can be controlled to a precision and the aligner of a high throughput and high degree of accuracy can 
be offered. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the general drawing of the aligner by this invention. 
[Drawing 2] It is drawing showing the reticle loader system by this invention. 
[Drawing 3] It is drawing showing the wafer loader system by this invention. 
[Description of Notations] 

1 Electron Gun 

2 Lighting Electron Optics System 

3 Reticle Stage Chamber 

4 Reticle Stage 

5 Reticle Holder 

6 Wafer Stage Chamber 

7 Wafer Stage 

8 Wafer Holder 

9 Main Body 

10 Foot 

1 1 Projection Optical System 

21 Reticle 

22 Reticle Cassette 

23 Reticle PURIA Liner 

24 Reticle Load Lock Chamber 

25 Reticle Atmospheric-Pressure Robot Arm 

26 Lamp 

27 Incubation Member with Heater 

28 Gate Valve A 

29 Gate Valve B 

30 Gate Valve C 

31 Reticle Vacuum Load Chamber 

32 Reticle Vacuum Robot Arm 

33 Thermometry Sensor 

34 Holder 

41 Wafer 

42 Wafer Cassette 

43 Wafer PURIA Liner A 

44 Wafer Load Lock Chamber 

45 Holder 

46 Lamp 

47 Gate Valve D 

48 Gate Valve E 

49 Gate Valve F 

50 Gate Valve G 

51 Wafer Vacuum Load Chamber 

52 Wafer Vacuum Robot Arm 

53 Wafer PURIA Liner B 

54 Constant Temperature — Member 

55 Heater 

56 Peltier Device 

57 Thermometry Sensor 



58 Wafer Atmospheric-Pressure Robot 

59 Incubation Member with Heater 

60 Holder 

61 Thermometry Sensor 

62 Lamp 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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^ciov^T. l^y^)\^-zrvVt^^-^i^m.xW^m,it^no 

[0005] 

1) J ^m^-r^o ^ix\zx^. mmB^^x^y^^^ 

^ j\^7^y' — i>^^>yMZ.W:^^tlXf)^h<Di^^t^^'^'t 
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^m^mm^mmir^ - 1 :^-x^ 
[0006] ^fz. :^^mxit.m-{z mmwm^h^^ 

^ ^ ^tixt>ib (oum^^c^^ ^^x<o^m 

10007] *fc> m^mm-r^^^ 

•^^^^b\z.^Ki1]m't^Dm^^X^:^Z.t^Wmt 

3) J ^m^-r^o iKWcC^^r\ 

10008] ^fz. :^^mxit.^mi:i mmmm^^^^. 

w t ^!^mt^^m-^m i ten 2 izmmcDm^mmo 
(m^m4) J ^^^-r^o r;h.(ci:*9. mm^j:^^ 

[0009] ^fc. :^^mxnm35.{C r^^i^i(cT U-^^/V 

m'r^fzisb(Du^^^it^^^Mm l^tzz t^f^mt-r 

J: § ^ =^y^(DUmi&T^^m L < />/c^ < 6 
•r 5 r i: ;iST't 5Sg5t^^^ii^-r ^ r. t J^f^X^ 

[0010] :^mMxnm7^\z mw^mm-r^^^ 
M^w^^mii^'r^mi^. f-abmmi^fzmm^mmi^ 

=7J:>^^^tj^h(Dxh^zt^!^mt'r^tmm5\cmm 

[0011] *fc. ^^^BJT^f^^-td rtfii2MSS^ft:#S 

m^<oumi^^^i^fzmmMmxh^:Lt^^mt 



[0012] ^fc. :^^mx\%mAK rt^is««-r^#© 

[0013] ^fc, ;*:^0^"Cfim:n.{^ r^ie#{»i-'5^^ 

m^(oum^mm^tifznu^mm^:^y^Kmm^ 

<Sr«#t-rs« fflfWcf^iS-C. -^oi^NjcSb:^ 

[0014] ^/c. miis,mu^m^^. t 

^8i^^7{cismcofig3fe^eo (111^3110) J ^m^ 

[0015] *fc. ^^mxnm-i—i::. mi^iMmumK 

y ^y'tumnm-^ >'^^m\^^tzy^-vy<yi:^Mmm 
^mf^Lx^^^h(DXh^^t^nmt'r^m^m 
^m<Dm^mm:o m^mi d j ^nw-rso :iti\^ 
^^y^(D^u,m^mmi^cmm'r^ztr^x^. 

[0016] 

-t^t^. ^^m%:-<Dm(omzw^^fi.^^^<Dx\%fii 

r^fe^o l212ti:2^^0^{c:J:SU'^i^/un— >5^^<^^-t-(g] 

[0017] 5fe-f. mi^^v^T. ;*:|g0^(cj:^ig^©(;o:2^f$: 
<i:0^J^m^^3t^^2<i:$r{ii;tr*3»9. fl?.0^m^3t^^ 2 

^ — 4 t^tm. ^ <^ -hi- iJ' yi^Jj^ f\^^?> 
^-^7.y"-^J^^ :y/< 6 (Clli, — 7 ;65jiE® ^ 
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[0018] m^:^^m{::-x^mw:<Du^^^ut2--y^mi 
cD^^^cov^Tl2Il. 1^2 (a) . (b) ^mmi^xm. 

-i5^#^i^mifiS*^2 7;d5ia®^nTl/^-5o ::(Ot->5^# 

0mX*h^o *fc. Z<D\i — ^H^m^m^2 7^^. :t 

5/^^2 4tl. h>'VU:/a 2 8. h^W':/b2 

K^^:/y<3 NT— ^ 

Z2f^^W^f\rC\^^, ^fz. 
v-^^aidfi. h^^/u:/b 2 9. y— h/^/i-:/c3 

[0019] Wc:2|c^|^{c:J:6SgMou^i5^/VD-i$!^^||2 
<:0^^^-ol^r^gI2 (a) . |§]2 (c) ^fU^ UTtS^P>^ 

•r^o II12 (c) \%xi—Y^v^m.2At\<Dmi^^^7L 

Kn-/>>^2 4(Dl^|Fl5fill]2 (b) (C^-f-^CO 
(c) tc^"MI?^i:/<forv>So a-Kn5/>:^^2 

4co±:^(c|^©^nTv^fc7i>5. u^i:7yi.2 1 coTS^Ri 
#ti-6<t^tc, ^>>^2 6^jfvi-i$^3 4(^T;^tcga®L 

[0020] 2^{c;z|5:a^P^{c:J:5i^®<^C7^^^o->5^^^l CO 

^^^C:ol^TlDl . ma (a) . (b) . (d) $:ffiV^ 

riftP.q'rSo l>::i^/^4 1 f^^^^t/^^^^^oT 
ir-/ h 4 2(Ci|X^oTV^So ^^/^;*fir y h 4 2 cDifi-f^ 
tcti. :^^EEn^5/ ^T-A5 8i:^>^^^:/yT^-r:?- 
a 4 3 <!: ^^/^n— Kn -/>>^4 4 ^^13:® $ ttT I 
r>zc/>xc2— Kd :y ^^^^4 4p^tCti, !^^'^^4 1^ffi<t 

[0021] r^jiyNU— Kd 5/i^^4 4 Ji^— hy^yl-r^d 4 

ye 4 8(7)— ^^-^^^^n— K^^^y-^S 1 
Oft bixT*5»9, ^::iiv^^^n- K^"'^' W"<5 1 F^iC 

T>ai/N^^D— K^-^://<5 1 df^. y— h^<yU'::/e 4 
8 y — h f 4 9 <t y — h y^jvzf e 5 07^)^ 

li<9 0t-t btt-Cl^2>o y- h^Vl^^^g 5 0<Oflfe$SSfi'^7ni 
r^^-^b 5 3lc^g!$nTv^6o ^^y^-yVT 



umum^rx'ox\,^^o um^±^^'^^tiMa^. t 
^:r.m'=^5 Q^mi^xummm^noo r^^{;lJ:»9. ti 

[0022] ?$^{c::^^P^(c:j;5g^co^:ni/xn-i5^^|g2<o 

^^{cov^ri§l3 (a) . (c) ^mmi^xwim-r^o 

ms (c) Ji!^3i/NU-.Kn-/i5^^4 4l^(7>«ldcSr«:x. 

r>zny^^— Kn -/:^^4 4CO|^^F|5tiIg|3 .(b) tC:^-^^ 

<DXx;kotz^^. m2<Dm^xn:itiizitt>oxms 

(c) {C:^LTV^5o !^^^^n— Kn ^^^^4 4(Dp^^ 
[0023] |f>;{c;^l^0^lcj;-5^©co^5'^^No-y^B3c;o 

^^^co^/^T|gl3 (a) . (e) ^mmi.x^m'r^o 

ms (e) It. ^:^y^u-yi^ms(Dmmcx^. zfv 

T7-f-^b 5 3F^CO«^^^Lri>-5o >^yr7^':^b 
5 3 <Z>F^ia5iC(i. ;^:yWi5^6 0:^518:11 $ttr*5 9 . -?:0± 

[0024] ^{C, ;$:^0^lCj:oTU^iJ'/W:65K3ti^®::*:^*: 
2^fflv>Ttftl^i-So 5fe-r. u^^5^/v:*:^JEn>}?y hr 

— A 2 5;65l-^^/i-;^7-fe:>;/ b 2 2 f^ClilKj^^^nTl/^a 
^^/U2 1 ^^<9tt}b. u-^i^/w:/]; T7-r'^2 3t;iiiS 
A-rSo T7-r:?-2 3i^(cMJ&^tt:feu^^ 

/U2 r{^BfT^cox^{cJ:^). BfT^co^i® • fp]^{::^tifx.b 
ix^o -t^T^m. y— h^^/'l^^^a 2 8;65pg#. l^'f'^/V^ 
^BEn^I^y hT— A2 5t:3:. 1 Sr u^^/Wn 

-Kny>5^^2 4f^{ciS3^-r:5o y— h^-^yu^ 

a 2 Sti^CbttSo 

[0025] rr-e. u^i^/i^^'-^ih^i<Dmi^(r>m^x 
u^^;v2 1 {it:-<?^ft#1^ia^Fl5l^2 7±(e:Jfei^^ 

t>»*^c^5,?fil5^^?fiS{-IS:^^^^•C^^5fc^?>. \y^pfV2 

[0026] U^i^/l^n— i$^^^2CDtf|^<Oi§'a-C^i. l^f^ 

>^>'U2 n*7}^/Ui5^3 4o±{c:^i^$ti.So w04^<i-e. 

u^i^/w2 1 cD±::^{cfo6^>'y2 6;ii5^,lt$n. u-^ 
>:^>'U2 1 {i;ljpf^^n. ^^i5'/u2 1 co?aS«i±#-reo 
[0027] JeAm<Ofi9:ii^?^li-C«, U^^/Un-y^mK 
2<7:'1^^ffe-C#^il^?:foTl^5o 1/^^5^/1-2 1 {c:^;6>Apx. 
>bnfc^. K^tK^^t^ tcj:t). ix^>j^yua 



[00281 m^(oM^m\^m\^tz^^. h^^/v:/b 2 9 
r*#< . mmcm^<Diim^mxi}m\^xhmf:>fi:\.\ 

[0030] iSJclsi, :$:^P^lcJ:oTi>3iyN;i,5^ii$tt5^r* 

(ommmmcom^mi . mz^m^^xmrn-r^o 3fe-f. 

•:ha 4 3{C$gAi-'5o r>^^^>^y T ^-T a 4 3 t^JCg 

w- Kn >;/^^4 4[^ic:#j^^n^o 

[00311 rr-e. ^f5!>:3i/M3— <7)^^r^i:i, 
(Dm. ^—V^<;^':fd 4 mm^hti^o 

e7 3i/N4 1 tiJDllfi^n. !5'^^^4 1 (DUrnVXl^^-Th. 
10032] ^iS:>^>'^n-^^^2 0lt^T*{i. !>3iy>4 
1 ^i4-^/^:^4 5 Jitc#i|^-$;h.. ^(D^. h^^yu^d 
4 7t*PBa6ib:K5)o :>:3iyN4 1 ±cO^>':^4 6;iiSfig|t$ 

y ^» 1 2 O^ll^-C^ii o T I ^ 5 o 
[0033] ^:^y^4 \ \z.mfi^1il^PLhMz'^. ^^."Kv:/ 

^^M^tf5« ro^P^-e. ^^ocyND— Kn s/>J^^4 4<D 

[00341 ^^<DJE^^I-3i Ufcm. -J^- h-/*^/u::^e 4 8 
h/^vi-y g 5 0/ii5^<o rr-e. ^^>'n4 1{^ 



^4 4 75^6!^:nyN:/y r^-Y^b 5 3f^--«giil$tL5o 
[0035] ^I2»>^^^n — y^t510fll^"C«. 

4 1 jitm^fc^ 5 4 ±ic^a^^n^o m^uus 
7i^j:i9. mmau.&mm^f\^x\^^htii^^. tm 

[0036] tfJi5'>:3iyNn-^^||3<D^^-Ctt, ^ 

[0037] !>:3i>/N:7^y r7-r-:^b 5 3P*9^C*5V^r. l^mc 

3iyN4 i<oms«i. u- Yuyi;^4 4x\t.. mmB^ 
m^m^fz.mmx(D^:t-y^4 1 <Dm.mt.mtmm(DU^ 

[0038] 

j\^:^'r—i>^-r i^y-<ic^m^tiXfi^h<oi^ii^^^'th 
[0039] 2|!:5H&5^<^9•ibtS^3^2{C#.*PS^|g(v:j3l^r 

>^Mzmm^f\.xt^h<Dm.m^^'^^h'tx(D^m 

[0040] :^W^(Do'hm^ms, 4^:l#:t:>^^^>^ic^o^/^ 

xn. mmfj:^^x. u^^Mz.^?hmmm^Bx,h:i 

t^^X^h. 

[0041] :^mM(Oohm^^5l,zmi:>hmm{Z:id\^^X 
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2 2 






2 3 






2 4 




[0042] ::^^m(OohW^me{:iUt>^^m{^:}Sl^X 


2 5 






2 6 






2 7 






2 8 






2 9 




[0043] 3(!:|g|^<0 5*>SS^^7tC'^iP'5^|^(C*5l^T 


3 0 






3 1 






3 2 




[0044] 3 '^ifl^3S8, 9 {c:^:bSlg^i;ii3i^ 


3 3 


IJIIL/^^ II 1 171J fc— ^ ✓ 




3 4 






4 1 




[0045] 5 ^fi^^ 1 0, 1 1 tc:#i^6^e^ic 


4 2 






4 3 






4 4 


r;? — K n 5/ ^ ^ 




4 5 






4 6 




[IE] 2] — y^*r:^i-!§]-Cfc 

^ J -^i^ "J cr^ tt/ y ^ ^ ,1*^ -^1^ c» 'J 7 i*m ^ ' 


4 7 




5o 


4 8 






4 9 


hy<yv>^ f 


[^^-§-<7)tfeP^] 


5 0 


^ — Y/<j\^';f g 




5 1 






5 2 


y — y' ^t^t-^ 1 y 


o ^ J y / 'r >^ ✓ -y y ^ 


5 3 






5 4 






c c 
O O 


i- , >tr 

c ^ 7 




5 6 






5 7 




8 '^zn/NT^/U^ 


5 8 




9 7^-f>'>J^7^^ 


5 9 




1 0 


6 0 




1 1 IS:J^7fe^^ 


6 1 




2 1 U-^^/l^ 


6 2 





[^1] 



Mr' 



A/ 3 12 9 2 4 



HrtS 



6 



\x4 1 
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m2] 




(51) Int. CI. ^ aSiJiS# F 1 7-73-^* 

H 0 1 L 21/30 5 3 1 M 
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